Objective: To identify potential White-Black differences in cancer incidence rates, stage at diagnosis, and relative survival probabilities among older adults using Surveillance, Epidemiology, and End Results (SEER) data. Method: Differences in cancer incidence, stage at diagnosis, and 5-year relative survival probability were examined for cases diagnosed within the most recent 5-year period and over time for cases diagnosed from 1973 to 2013 (incidence only) for older White and Black adults. Results: Among adults aged 65 to 74, 75 to 84, and 85 years and older, Black adults had
higher cancer incidence rates per 100,000 than White males from 1973 to 2013, respectively. Late stage and unstaged cancers were more common among Black adults in each of the three age groups compared with Whites. Five-year relative survival probability for all invasive cancers combined was higher for Whites than Blacks in each of the three age groups. Discussion: Continued efforts are needed to reduce racial disparities in cancer incidence and mortality among older adults.
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Increased life expectancy and advances in cancer screening have resulted in an increasing number of cancer diagnoses in the older adult (≥65) population. In 2016, among the 15.5 million cancer survivors in the United States, 62% were older adults (Bluethmann, Mariotto, & Rowland, 2016) . By 2040, cancer prevalence is expected to increase to 26.1 million and older adults will account for 73% of the survivors (Bluethmann et al., 2016) . In addition to the overall growth of the older cancer patient population, the population will also become more racially diverse. In the United States, racial minority populations are expected to increase from 83 million in 2000 to 157 million in 2030 and experience more than a 100% increase in cancer incidence by 2030 (Smith, Smith, Hurria, Hortobagyi, & Buchholz, 2009 ). These demographic and clinical changes will undeniably have a significant impact on cancer prevention, early detection, treatment, and survivorship (McKoy, Samaras, & Bennett, 2009) .
The changing U.S. demographics emphasize the urgency of awareness and elimination of cancer disparities among older adults. As seen in the pathways (Diez Roux, 2013; Shanahan & Hofer, 2005) and biopsychosocial models used by Freeman and Chu (2005) and Warnecke et al. (2008) , the determinants of health disparities can range from personal (e.g., race, socioeconomic status [SES] ) to societal (e.g., health policy, discrimination) and are multifactorial, dynamic, and interrelated. These multiple mechanisms coupled with a lifetime of inequity can alter gene expression and may manifest in the form of disease, decades after exposure (Braveman & Gottlieb, 2014) .
One factor, race, has long been known as a social determinant of health status (Wallace, 2015; Williams & Mohammed, 2009 ). Older Blacks have consistently more major health problems and higher functional limitations as compared with non-Hispanic Whites (Smedley, Stith, & Nelson, 2002; Wallace, 2015) . Previous studies have identified continued White and Black differences across the cancer spectrum from prevention through screening, treatment, and survivorship Ward et al., 2004) . Black adults in the United States experience overall higher cancer incidence, younger age at diagnosis, more frequent late-stage diagnoses, less aggressive treatments, and higher mortality than White adults (DeSantis et al., 2016; Gross, Smith, Wolf, & Andersen, 2008; Siegel et al., 2016; Ward et al., 2004) . For example, Ward and colleagues (2004) found that Black cancer patients were less likely to receive recommended surgery than White cancer patients, even if they had the same income and insurance levels.
Cancer disparities by age exist as well. Studies found that older adults were given less aggressive cancer treatment options compared with their younger counterparts, even if they had similar functional status (Foster, Salinas, Mansell, Williamson, & Casebeer, 2010; Freedman, He, Winer, & Keating, 2009; Jessup, Stewart, Greene, & Minsky, 2005; Mahal et al., 2014; Zeng et al., 2015) . For example, Foster and colleagues (2010) found that for stage IIA breast cancer (Eastern Cooperative Oncology Group [ECOG] score = 0), 93% of physicians recommended intensive adjuvant treatment for a patient aged 63 years, but only 66% said they would do so if the patient's age was 75. When the factors of age and race are combined, older Black adults with cancer may experience "double jeopardy," compounded detrimental effects on health outcomes, compared with their White counterparts (Bellizzi et al., 2012) . Despite a rapidly expanding population of minority older adults, few studies have specifically examined cancer disparities among older adult populations, even for the more common cancer types (DeSantis et al., 2016; Gross et al., 2008; Siegel et al., 2016) .
This study sought to identify potential White-Black differences in cancer incidence rates, stage at diagnosis, and relative survival probabilities among older adults using data from the Surveillance, Epidemiology, and End Results (SEER) program of the National Cancer Institute. The hypothesis that there is a continuation of cancer disparities between Whites and Blacks in the 65 to 74, 75 to 84, and ≥85 populations, as evidenced in several studies of younger cohorts, was evaluated in the present study. If confirmed, results concerning this hypothesis may assist in the allocation of resources to reduce cancer disparities among older adults.
Method
Cancer incidence, stage at diagnosis, and survival data collected by the 18 population-based registries of the National Cancer Institute's SEER database were used for these analyses. These registries capture data covering approximately 30% of the U.S. population (Howlader et al., 2015) . All data were publicly available, de-identified, and determined to be exempt from Institutional Review Board review.
White and Black adults, regardless of ethnicity, aged 65 to 74, 75 to 84, and ≥85 years, diagnosed with invasive colorectal, lung and bronchus, breast (females only), and prostate cancer were included in analyses relating to cancer incidence and relative survival probability. In situ cancers were also included in analyses concerning stage at diagnosis. Because it was not feasible to examine incidence, stage at diagnosis, and survival for all the 23 SEER groupings of cancer sites/types in the scope of this effort, the four most common cancers were examined; these represent more than half (52.7%) of invasive cancers among older adults.
Using SEER*Stat statistical software (Version 8.3.2; National Cancer Institute), differences in cancer incidence, stage at diagnosis, tumor grade and size, and treatments of surgery and radiation were examined among older Whites and Black adults for cases diagnosed from 2009 through 2013, while changes in incidence over time were examined for cases diagnosed from 1973 through 2013. For comparisons of 2009-2013 data (incidence, stage at diagnosis, tumor grade and size, treatments), 18 SEER registries were used (SEER program, 2016b) . For comparisons of trends in incidence rates from 1973 to 2013, data from the original nine SEER registries were used (SEER program, 2016a) . For comparisons of relative survival probabilities (SEER program, 2016b) , 18 SEER registries were used. All cancer incidence rates were age-adjusted using the 2000 U.S. standard population (19 age groupsCensus P25-1130). For sex-specific cancers (prostate, female breast), rates were calculated using sex-specific denominators.
The SEER factor "derived SEER summary stage (2000)" was used to determine the proportion diagnosed late (regional and distant) stage, and the SEER factor "CS tumor size" was used to characterize tumor size. Proportions were used to ascertain potential differences in stage at diagnosis, tumor grade, and treatments of surgery and radiation. Differences in tumor size were characterized using the median values among those with known values. Five-year relative survival probability for invasive colorectal, lung and bronchus, breast, and prostate cancers were examined for Whites and Blacks, regardless of ethnicity among 65-to 74-, 75-to 84-, and ≥85-year-olds and diagnosed from 2006 to 2012. Relative survival refers to the ratio of the proportion of observed survivors in a cohort of cancer patients to the proportion of expected survivors in a comparable set of cancer-free individuals in a designated time period (in this case, 5 years; SEER program, 2017). It does not distinguish between patients who have no evidence of cancer and those who have relapsed or are still in treatment. Years selected above for incidence, stage at diagnosis, and relative survival probability were chosen because they are the most recent years available and to be consistent with years included in summary statistics reported in the Cancer Statistics Review (Howlader et al., 2015) .
Results
There were 997,454 White and Black men and women aged ≥65 years diagnosed with invasive cancer in the 18 SEER registries from 2009 to 2013. Of the 997,454 older White and Black adults with cancer, 525,604 were diagnosed with one of the four cancer sites of interest: 98,034 (18.7%) individuals were diagnosed with colorectal, 165,446 (31.5%) with lung and bronchus, 119,723 (22.8%) with breast (women only), and 142,401 (27.1%) with prostate cancer within this population. Of these 525,604 cases, 468,400 (89.1%) were White and 57,204 (10.9%) were Black. Figure 1 shows the overall incidence trends for all common cancer types combined among older White and Black adults by age group. Older Black adults, particularly those in the 65 to 74 and 75 to 84 age groups, had higher overall incidence of combined cancers (colorectal, lung and bronchus, breast, and prostate) over time. Figure 2a to 2d shows the incidence trends of invasive colorectal, lung and bronchus, breast, and prostate cancer among White and Black adults aged 65 to 74, 75 to 84, and ≥85 years from 1973 to 2013, respectively.
Incidence
Colorectal cancer. Overall, colorectal cancer incidence declined over time among older White and Black adults. Specifically, colorectal cancer incidence rates among Black adults aged 65 to 74 and 75 to 84 years, in general, exceeded those of Whites since 1987 and 1997, respectively. Lung and bronchus cancer. In general, lung and bronchus cancer incidence increased over time among older White and Black adults aged 75 to 84 and ≥85 years. From 1973 to 2013, Blacks aged 65 to 74 years had higher lung and bronchus cancer incidence rates than White adults. The clear WhiteBlack difference in lung and bronchus cancer incidence rates seen in the 65 to 74 age group was not as apparent in the 75 to 84 and ≥85 age groups. Yet, during more than half of the years from 1973 to 2013, Black adults aged 75 to 84 and ≥85 years had higher lung and bronchus cancer incidence rates than White adults. Breast cancer. Similar to lung and bronchus cancer, breast cancer incidence increased over time among older White and Black women in the three age groups. In general, White women had higher breast cancer incidence rates than Black women. However, breast cancer incidence rates among older Black women neared the rates of their White counterparts within the past decade. Notably, Black women aged ≥85 years had higher breast cancer incidence rates than White women in 2005-2008, 2012, and 2013. Prostate cancer. Overall prostate cancer incidence declined over time among older White and Black men aged 75 to 84 and ≥85 years, with the exception of the increase in the early 1990s after the advent of prostatespecific antigen (PSA) screening recommendations. For older White and Black men in the 65-to 74-year-old age group, prostate cancer incidence increased over time from 1973 to 2013. Older Black men in all three age groups had higher prostate cancer incidence rates than their White counterparts from 1973 to 2013.
Stage at Diagnosis
Earlier stage at diagnosis. Cancer stage at diagnosis among older men and women differed between Whites and Blacks. In general, White men and women had earlier stage at diagnosis (e.g., in situ, localized) for colorectal, lung and bronchus, breast, and prostate cancers compared with Black men and women aged 65 to 74, 75 to 84, and ≥85 years. Specifically, White adults aged 65 to 74, 75 to 84, and ≥85 years had higher proportions of localized colorectal (40.3%, 39.8%, and 34.5% vs. 37.5%, 36%, and 30.5%), lung and bronchus (20.8%, 21.4%, and 16.9% vs. 17.2%, 18.2%, and 16.3%), and breast (56.8%, 58.7%, and 55.1% vs. 48%, 49.9%, and 48.1%) cancers compared with Blacks, respectively.
Later stage at diagnosis. Black adults aged 65 to 74, 75 to 84, and ≥85 years also had higher proportions of distant stage colorectal (21.6%, 21.8%, and 20.5% vs. 18%, 16.9%, and 17%), lung and bronchus (54.6%, 53.4%, and 50.8% vs. 51%, 49%, and 49.1%), and breast (6%, 7.3%, and 8.6% vs. 4.1%, 5%, and 6.4%) cancers compared with Whites, respectively. Last, Blacks aged 65 to 74, 75 to 84, and ≥85 years had higher proportions of unstaged/ missing stage colorectal (4.9%, 7.4%, and 18.5% vs. 3.6%, 5.5%, and 14.3%), breast (1.4%, 3%, and 9.8% vs. 1.1%, 2%, and 8.4%), and prostate (3.5%, 9.4%, and 33.5% vs. 2.9%, 7.1%, and 24.8%) cancers compared with Whites (Figure 3a-3d) . Table 1 shows the tumor and clinical characteristics of older White and Black adults by cancer type and age group. Older Black adults had larger median tumor sizes for lung and bronchus and breast cancers, and similar sizes for the colorectal cancer tumors for the 65 to 74 and ≥85 age groups. Tumor sizes also increased as age increased in the sample. There were higher percentages of poorly differentiated/undifferentiated and unknown tumor grades for all cancer types, with the exception of colorectal, lung and bronchus, and prostate cancers among the ≥85 age group. Older Black adults less often received surgery for all four cancer types. Receipt of radiation was mixed; older Black adults received radiation at higher rates than older White adults for lung and bronchus, colorectal (≥85 age group only), and prostate cancers (65-74 and ≥85 age groups). On the contrary, older White adults received radiation at higher rates for breast, colorectal (65-74 and 75-84 age groups), lung and bronchus (≥85 age group only), and prostate cancers (75-84 age group only). Last, receipt of surgery and radiation declined as age increased in all four cancer types.
Additional Tumor Characteristics and Treatment

Survival
The 5-year relative survival probability for all invasive cancers combined was lower for older Blacks than Whites-54.5% (95% confidence interval Specifically, older Black adults aged 65 to 74, 75 to 84, and ≥85 years had lower 5-year relative survival with the exception of localized and regional prostate cancer in the 65-to 74-and 75-to 84-year-old age groups and unstaged/missing stage breast cancer in the ≥85-year-old age group compared with Whites. Table 2 shows that relative survival probabilities for colorectal cancer diagnosed at localized, regional, and distant stages were lower for Blacks aged 65 to 74, 75 to 84, and ≥85 years than Whites, respectively. Blacks aged 65 to 74, 75 to 84, and ≥85 years had lower relative survival probabilities of lung and bronchus cancer diagnosed at localized, regional, and distant stages than their White counterparts, respectively. Black women had lower relative survival probability of breast cancer diagnosed at localized, regional, and distant stages than White women, respectively. Last, Black men aged 65 to 74, 75 to 84, and ≥85 years had lower relative survival probability of prostate cancer diagnosed at localized, regional, and distant stages than White men of the same age groups.
Discussion
This study sought to identify the presence of disparities in cancer incidence, stage at diagnosis, and survival between White and Black adults aged 65 to 74, 75 to 84, and ≥85 years, regardless of ethnicity. Results demonstrated the continuation of White-Black differences across the cancer continuum among older adults in the United States. The most striking difference was that the 5-year relative survival probability for all invasive cancers was considerably higher for older White adults than older Black adults in all three age groups and increased with age. As seen in this study and the literature, differences in treatment, particularly reductions in recommended treatments (e.g., curative surgery, chemotherapy) and less aggressive treatments, contribute to WhiteBlack differences in relative survival (Gross et al., 2008; Hardy et al., 2009 ). Ward and colleagues (2004) found that Black cancer patients were less likely to undergo recommended surgery than White cancer patients, even after controlling for socioeconomic factors. In addition, this study and the literature show that older patients are less likely to receive recommended treatments regardless of cancer stage (Foster et al., 2010; Freedman et al., 2009; Jessup et al., 2005; Mahal et al., 2014; Zeng et al., 2015) . For example, Jessup and colleagues (2005) found that older adults have the same survival benefit from adjuvant chemotherapy as younger patients but are less frequently treated. In combination, older racial minorities may experience "double jeopardy" in that survival disparities are heightened when individuals are both a racial minority and older adult (Bellizzi et al., 2012) .
Stage at Diagnosis
Corresponding with previous research, this current study found that in each age group, older Black adults had later stages at diagnosis than their White counterparts (DeSantis et al., 2016; Mobley & Kuo, 2016) . Potential reasons for this disparity in stage at diagnosis are numerous, including SES, access to care, health literacy, and perception of cancer-related symptoms and beliefs about cancer (Lannin et al., 1998) . Several studies (Bradley, Given, & Roberts, 2002; Lannin et al., 1998; Lantz et al., 2006; Lipscomb et al., 2016; Maloney et al., 2006) have investigated whether racial disparities in stage at diagnosis remained once SES was taken into account. Results have been mixed. For example, Lannin and colleagues (1998; Lantz et al., 2006) found that racial differences in early-stage diagnosis remained despite controlling for SES, whereas Maloney et al. (2006) found the White-Black difference in stage at diagnosis was attenuated once SES was taken into account. A recent study by Lipscomb et al. (2016) found significant differences in stage at diagnosis among Blacks and Whites, but as the covariate set became richer, race became less influential. These findings raise important questions about the complex associations between race, SES, cultural beliefs, beliefs and attitudes about cancer screenings, geographic location, and health care utilization (Lantz et al., 2006) . The lack of data on individual-level SES variables in population-based tumor registries presents an opportunity for social epidemiological research. Accounting for these multilevel and interconnected factors as seen in Warnecke et al.'s (2008) model for health disparities, researchers will be better able to understand the predictors of disparities in stage at diagnosis to target efforts to increase screening and improve delays in diagnostic follow-up.
Cancer Screening and Incidence
Cancer screening recommendations for older adults lack clarity and vary by organizations regarding when to stop screening. For example, U.S. Preventive Services Task Force (USPSTF) guidelines recommend against routine screening for breast, cervical, colorectal, and prostate cancer among adults aged ≥75 years (USPSTF, 2016). On the contrary, the American Cancer Society does not have a limit to routine screenings and recommend "screening should continue as long as the individual in good health and is expected to live 10 more years or longer" (American Cancer Society, 2016) . Despite these ambiguous recommendations, studies have found that older, racially diverse adults continue to be screened at high rates (Bellizzi, Breslau, Burness, & Waldron, 2011; Marshall et al., 2016) . Future research is needed to determine the benefits and harms to cancer screening among older adults to better inform screening guidelines. In addition, evidence-based decision tools addressing individual variations in life expectancy, functional status, comorbidities, and personal preference are needed to guide clinicians to objectively determine the appropriateness of screening among the diverse older adult population (Bellizzi et al., 2011; Salzman, Beldowski, & de la Paz, 2016 ). This study found, similar to other studies among all ages (DeSantis et al., 2016; Siegel et al., 2016) , that in the 1970s and 1980s, colorectal incidence rates were generally higher in Whites than Blacks and beginning in the late 1980s and early 1990s, colorectal incidence rates have consistently been higher in Blacks than Whites. This crossover is possibly due to a combination of greater access to and utilization of colorectal cancer screening tests among Whites, as well as racial differences in trends for colorectal cancer risk factors (DeSantis et al., 2016; Irby, Anderson, Henson, & Devesa, 2006 
Strategies to Reduce Cancer Disparities
One strategy to reduce this disparity and barriers to screening for colorectal and other cancers is through the use of community health workers (CHWs) and patient navigation (PN). CHWs work in the community to provide information, support, and encouragement to receive screening tests, and their role ends when the patient enters the health care facility (Viswanathan et al., 2010) . PN is a patient-centered, health care service delivery model in clinics that assists individuals, particularly the medically underserved, in overcoming barriers to care (e.g., personal, logistical, system) across the cancer care continuum (Dohan & Schrag, 2005) . CHWs and patient navigators complement each other in that they serve as a bridge between underserved communities and the health care system. Previous studies have demonstrated both PN and CHW effectiveness in increasing knowledge (Ulloa et al., 2015; Viswanathan et al., 2010) , improving rates of cancer screenings (Horne et al., 2015; Marshall et al., 2016) , and ensuring follow-up rates after an abnormal screening test (Ko et al., 2016; Raich, Whitley, Thorland, Valverde, & Fairclough, 2012) among racially diverse adults. However, PN and CHW interventions are limited in the older adult population (Horne et al., 2015; Marshall et al., 2016) . Given the demographic changes among the cancer survivor population, examining the effectiveness of CHWs and PN among racially diverse older adults is warranted.
Limitations
There are several limitations of this study that should be considered. This study uses surveillance data that do not contain potentially confounding factors such as SES, access to care, physical functioning, and comorbidities. Additional resources such as the linked SEER-Medicare dataset would supply more information about the participants; however, the study's goal was to determine the presence of cancer disparities between older White and Black adults, and previous studies have shown cancer disparities between Whites and Blacks persist after controlling for these factors (Du, Lin, Johnson, & Altekruse, 2011; Kish, Yu, Percy-Laurry, & Altekruse, 2014) . Another limitation was that ethnicity was not examined in this study; thus, Whites and Blacks included Hispanics. Future research should consider including other racial groups and ethnic groups (e.g., Asian Americans, Hispanics/Latinos) who suffer disproportionally from cancer to better identify potential cancer disparities by race and ethnicity (Ward et al., 2004) . It was not possible to examine changes in potential racial disparities and potentially similar confounding factors (e.g., by histology or SES) in mortality rates over time as race-, age-, sex-, and year-specific mortality rates are not easily available or routinely published. Last, as is common in research concerning survival probability, information about cancer diagnoses occurring in more recent years contributed less information to the calculation of relative survival probabilities; therefore, relative survival probabilities reported here may not fully characterize the impact of recent advances in treatment and additional factors related to survival.
Conclusion
This study found White-Black differences in cancer incidence rates, stage at diagnosis, and survival probabilities among older adults aged 65 to 74, 75 to 84, and ≥ 85 years using SEER data. As previously determined in younger patient populations, the study demonstrated that racial disparities in four common cancer types exist in the older adult patient population. Better ways to reduce White-Black differences in cancer prevention and treatment among this population are urgently needed.
